Oxidation of iV,JV-dialkyldithiocarbamato (R2dtc) complexes of Ni(II), Pd(II) and Pt(II) with 3,5-bis(7V,Af-dialkyliminium)-l,2,4-trithiolane ion (Ribitt)2* containing compounds and with M(R2dtc)X2 (M = Cu, Au; X = Cl, Br) is reported. From the oxidation of Ni(R2dtc)2 the componds Ni(R2dtc)3X (X = Cl, Br, FeCl*) were obtained. The oxidation of Pd(R2dtc)2 with R4bitt2+Cu2X6_ pc = Cl, Br) resulted in the new compounds [Pd(R2dtc)3]2-Cu2X6.
Introduction
The excessive halogenation of some dithiocarbamato complexes e.g. Further investigations, however, indicated the ion to be composed of a trithiolane ring. The most convincing information was obtained by an X-ray analysis of the compound, which was assumed to be [(et2dtc)2]2 + [Hg2I6] 2 . This analysis revealed the compound has to be formulated as3:
i.e., 3,5-bis(A'r ,7Vr-diethyliminium)-l,2,4-trithiolane-di-|i-iodotetraiododimercurate (II).
For the 3,5-bis(JV>iV-dialkyliminium)-l,2,4-trithiolane ion we shall use the notation [R4bitt]2 + .
In a previous communication1 we reported the synthesis of the com pound [Au As we are interested in the oxidizing properties of compounds, containing the [R4bitt]2+ ion, we carried out some reactions of these com pounds with the dithiocarbamato complexes of nickel, palladium and platinum and with the zinc, cadmium and mercury dithiocarbamates. The results of the reactions with the former three compounds are reported in this communication, whereas those results with the latter three compounds will be dealt with in a forthcoming publication.
Experimental section4
The starting materials were obtained as described in the literature: Ni(et2dtc)2 from Na(et2dtc) -3H20 (Baker) and NiCl2 -6H20 (Merck); Ni(bu2dtc)2, Pd(bu2dtc)2and Pt(bu2dtc)2 following the general procedure for the synthesis of dithiocarbamates5 3 P. T. Beurskens 
II. Oxidation of Ni(bu2dtc)2, Pd(bu2dtc)2 and Pt(bu2dtc)2 with Cu(bu2dtc)Br2 and with Au(bu2dtc)Br2
Solutions of one mole of Ni(bu2dtc)2 in chloroform were added to a solution of one mole of Cu(bu2dtc)Br2 or Au(bu2dtc)Br2 in chloroform.
Oily substances were obtained after addition of diethyl ether to the reaction mixtures. Whereas infrared spectra of these oils indicated impure Ni(bu2dtc)3Br to be present, no attempts were made to purify the products. When the same procedures were carried out for Pd(bu2dtc)2 no reactions were observed at all. Pt(bu2dtc)3CuBr2 and Pt(bu2dtc)3AuBr2 however could be obtained in 90% and 85% yield, respectively, using the procedure described above. The melting point of Pt(bu2dtc)3AuBr2 is 135.5-137°. 
Physical measurements
Infrared spectra in the region of 4000-625 cm-1 were examined in KBr pellets with a Perkin-Elmer 257 infrared spectrophotometer. In the region 700-200 cm-1 the spectra were measured with an Hitachi EPI-L instrument. These spectra were recorded in Nujol mulls unless otherwise stated.
Magnetic susceptibility measurements were performed with a Standard Gouy-type balance.
Conductivity. The molar conductivities were measured in nitrobenzene solutions at 25°.
Nuclear Magnetic Resonance. The NMR spectra were recorded on a Varian HA-100 instrument.
Results and discussion
The compounds Pd(bu2dtc)3CuCl3 and Pd(bu2dtc)3CuBr3 decompose in several organic solvents, therefore conductivity measurements, NMR and electronic spectra could not be taken. With the aid of UV techniques Pd(bu2dtc)2 and Cu(bu2dtc)X2 (X = Cl and Br, respectively) could be proved to be the decomposition products in chloroform.
Magnetic susceptibility measurements indicated that in the temperature range 103-293 °K the Curie-Weiss law is followed.
For the chlorine compound a Weiss temperature of -5 °K and a magnetic moment of 2.10 BM are found, the values for the bromine compound are 0 °K and 2.06 BM, respectively. The results agree with the assumption that diamagnetic Pd(IV) and Cu(II) (S = j) are present in these compounds. In the far infrared spectra the copper halogen stretching freqüencies indicated the presence of dimeric halogenocuprate ions (Table I) .
In the planar ions [Cu2X6] 2 _ 10 two terminal metal halogen stretching frequencies (B2u and B3n) and two bridging frequencies (B2u and B3u as well) should be present. One of the bridging frequencies in { [Pd(bu2dtc)3] + }2[Cu2Br6] 2-could not be observed as it is expected below 200 cm "1. The other values are in agreement with those found for the compounds K 2Cu2Cl6 and K 2Cu2Br6, respectively11. Absorption bands found at 407 cm-1 for Pt(bu2dtc)3CuCl2, at 325 cm-1 for Pt(bu2dtc)3CuBr2 and at 253 cm-1 for Pt(bu2dtc)3AuBr2 are therefore ascribed to the asymmetrie metal-halogen stretching frequencies (S"). The frequencies are expected to lie in region below 200 cm-1.
The C-N and M-S stretching frequencies of the complexes are in good agreement with those found in the metal trisdithiocarbamato complexes with bromide and iodide as anions9. The metal-sulfur stretching frequencies in the metaltrisdithiocarbamato complexes of nickel, palladium and platinum are given in Table II . Considering only the sulfur atoms around the central metal atom, the coordination symmetry is nearly Oh, and only one normal vibration belonging to a M-S stretching frequency is expected to be found. In this way Brinkhoff ascribes the 387 cm-1 absorption band in [Ni(bu2dtc) 3] + to the Ni-S stretching frequency. When however the R2NC chain is taken into account, the symmetry is D3. In that case three normal modes of vibration belonging to the M-S stretching frequency are infrared active (A2 + 2E). Assuming the M-S stretching frequencies to be subject to mass changes only, we found in the trisdithiocarbamates of nickel, palladium and platinum, three absorption peaks with a remarkable agreement between the observed and calculated values when the spectrum of [Pd(bu2dtc)3] + was used as a Standard for calculation. Furthermore the calculated values of the Ni-Se stretching frequencies correspond to the absorption bands found in the spectrum of nickel tris(Ar,jV-di-«-butyl-diselenocarbamato) bromide.
Though we do not imply these frequencies to be of pure metal chalcogen character, the agreement suggests similar pseudo-octahedral structures for the tris-dithiocarbamato ions of nickel, palladium and platinum. More often we found complexes of nickel, palladium and platinum with dithiocarbamato ligands to have such a high susceptibility. This phenomenon is currently under investigation. The NMR spectra of the platinum compounds investigated, measured at different temperatures, show remarkable similarity to those of [Ni(bu2dtc)3] +Br", giving evidence that in the platinum compounds the ligand is also present as dithiocarbamate and not as thiuram disulflde13. t-values are given in Table IV . Table V . Table V Conductivity data in nitrobenzene at 25°C. A" in £2_1 cm2 mole-1.
[Ni(R2dtc)3] + 15 in which the Ni atom is octahedrally coordinated with 6 Se and 6 S atoms, respectively, as is revealed by X-ray studies.
